DlALOG(R)Fae 347:JAPIO 

(c) 2005 JPO & JAPIO. All rts. reserv. 

04135495 **Iinage available** 
UQUID CRYSTAL DISPLAY DEVICE 

PUB.no.: 05-127195 [JP 5127195 A) 
PUBLISHED: May 25, 1993 (19930525) 
INVENTOR(s): SUGAWARA ATSUSHI 

UEDATOMOMASA 
APPLICANT(s): TOSHIBA CORP [000307] (A Japanese Company or Corporation), JP 

(Jq>an) 

APPL.no.: 03-292620 [JP 91292620] 

FILED: November 08, 1991 (1991 1108) 

INTL CLASS: [5] G02F^1/136; G02F-001/1335; G09F-009/30 

JAPIO CLASS: 29.2 (PRECISION INSTRUMENTS - Optical Equipment); 44.9 

(COMMUNICATION - Other) 
JAPIO KEYWORD:R011 (UQUID CRYSTALS); R096 (ELECTRONIC MATERIALS 
Glass 

Conductors) 

JOURNAL: Section: P, Section No. 1609. Vol. 17, No. 498, Pg. 29, 
September 08, 1993 (19930908) 

ABSTRACT 

PURPOSE: To provide a liquid crystal display device in which parasitic 
capacity between a picture element electrode and the electrode of a signal 
line or a scanning line, etc., adjacent to the picture element electrode is 
reduced and displayed picture quality is improved. 

CONSTITUTION: This device is the liquid aystal display device provided 
with the signal lines 13 piurally arran^d in a row direction or a column 
direction, the scanning lines 12 piurally arranged in a direction 
orthogonally crossed with the signal lines 13, the picture element 
electrode 14 arranged in an area sunounded by the s^al line 13 and the 
scaniting line 12, and a thin film transistor 11 connected between the 
picture element electrode 14 and the signal line 13. In this device, a 



shield electrode 15 is formed between a layer where the signal line 13 is 
formed and a layer where the picture dement electrode 14 is formed through 
insulating films 22 and 23. 
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(54) [Title of the Invention] UQUID CRYSTAL DISPLAY DEVICE 
30 (57) [Abstract] 

[Object] To provide a liquid crystal display device which can reduce a parasitic 
capacitance between a pixel electrode and an adjacent electrode such as a signal line, a 
scanning line or the like and enhance display image quality. 

[Constitution] A liquid crystal display device, chaiaaeiized by comprising a 
35 plurality of signal lines 13 ananged in a row direction or a column direction, a plurality 
of scanning lines 12 formed perpendicular to the signal lines 13, every pixel electrode 
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14 fonned in a region surrounded by the signal lines 13 and the scanning lines 12, and a 
thin film transistor 11 connected between the pixel electrode 14 and the signal line 13, 
wherein a shield electrode 15 is formed between a layer in which the signal line 13 is 
fonned and a layer in which the pixel electrode 14 is formed via insulating films 22 and 
23, 
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[Scope of Cairn for Patent] 

[Qaim 1] A liquid crystal display device comprising a plurality of signal lines formed 
in a row direction or a column direction, a plurality of scanning lines formed 
perpendicular to the signal lines, pixel electrodes formed in every regions surrounded 
5 by the signal lines and the scanning lines, a thin film transistor connected between the 
pixel electrode and the signal line, 

said liquid crystal display device characterized in that a shield electrode is 
formed between a layer in which the signal line exists and a layer in which the pixel 
electrode exists via insulating layers, respectively* 
10 [Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] 

The present invention relates to an active-matrix liquid crystal display device 
and particularly relates to a liquid crystal display device in which a shield electrode is 
15 fonned on an array substrate side. 
[0002] 
[Related Art] 

In recent years^ as a thin and lightweight display device, the development of a 
liquid crystal display has been performed actively. Above all, an active-matrix liquid 

20 crystal display using a thin film transistor array attracts attention as a mode for realizing 
high image quality and high definition^ At present, for example, a mainstream liquid 
crystal display for a laptop computer has the diagonal size of 10 inches and 500 x 2000 
pixels. With the aim of a higher hnage quality and higher definition display, fine pitch 
high-definition projection is developed. 

25 [0003] 

FIG 5(a) shows a pixel structure of an active-matrix liquid crystal display 
using a thin film transistor array, and FIG 5(b) shows an equivalent circuit thereof. 
Reference numeral 1 denotes a thin film transistor (TFT) as a switching element; 2» a 
scanning line; 3, a signal line; and 4, a pixel electrode. In this device, the TFT 1 turns 

30 on only while the scanning Line 2 is selected. Due to voltage of the signal line 3, a 
capacitor (Clc) formed of a liquid crystal interposed between the pixel electrode 4 and 
an opposite electrode (not shown) and an auxiliary capacitor (Cs) formed over an array 
substrate are charged. While the scanning line 2 is not selecte4 the TFT 1 is off, and 
the pixel electrode 4 is separated from the signal line 3, then a pixel electric potential is 

35 held. In this way, an electric field corresponding to signals is generated between the 
pixel electrode and the opposite electrode, and liquid crystal molecules are oriented in 
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the direction of the electric field, then light passing a liquid crystal is controlled. The 

operating theory of an active-matrix liquid crystal display is like the above , 

[0004] 

In a thin film transistor array, there exist a capacitance between a pixel 
5 electrode and a scanning line (Cgs) and a capacitance between a pixel electrode and a 
signal line (Cds) as a parasitic capacitance. Therefore, the pixel electrode is 
capacitively coupled with the signal line and the scanning line, a potential change in the 
signal line and the scanning line affects a pixel electric potential. The potential change 
of the scanning line becomes a problem when a pulse of the scanning line connected to 
10 a pixel falls, and a potential change refened to as pinch off voltage (AVp) occurs 
depending on falling of the scanning line pulse. 

AVp = {Cgs / (Clc -f Cs + Cgs + Cds)}x AVg ... (1) 

[0005] 

Because of the pinch off voltage (AVp), a pixel electric potential cannot be 
15 written in with an electric potential of the signal line. Then, the pinch off voltage is 
compensated by changing an electric potential of an opposite electrode by AVp, or AVp 
is lowered by inaeasing a storage capacitance (Cs). However, Clc is not constant and 
varies with the voltage applied to a liquid crystal. Moreover, because of a problem of 
manufacturing, Cgs, Cs, and Cjjc cannot be kept constant at all times* For this reason, 
20 AVp is not constant on the screen, and cannot be completely compensated only by 
adjusting an electric potential of the opposite electrode. Consequently, a problem on 
the saeen such as a flicker or a bum-in appears. 
[0006] 

On the other hand, as a change of the electric potential of the signal line occurs 
25 constantly, a change manner of the pixel electric potential is not uniform. Though the 
change manner differs depending on a driving method of signal lines, a change manner 
in the case of using a &ame inversion is described below as an example. In frame 
inversion, because all electric potentials of signal lines have the same polarity and a 
polarity of a signal line is inversed every one fi'ame, the change of the electric potential 
30 of the signal line is the greatest when the polarity is inversed* At this point, assuming 
that changes of electric potentials of right and left signal lines having the pixel electrode 
and the capacitance are AVsigl and AVsig2 and that corresponding capacitance is Cdsl 
and Cds2, a change of the pixel electric potential (AVps) is as follows; 
AVps = (Cdsl X AVsig 1 + Cds2 x AVsig 2) / (Clc+ Cs+ Cgs+ Cdsl+ Cds2) ... (2) 
35 [0007] 

The pixel electric potential change AVps occurs every frame, in other words, 
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every time a pixel row at the bottom of a screen is written. In view of each pixel, the 
time between writing and occurrence of AVps varies between the top and the bottom of 
a SCTeen, which leads to a change of luminance. Also, when Cdsl and Cds2 increase, 
the electric potential change of the signal line causes the change of a pixel electric 
5 potential* which results in crosstalk. 
[0008] 

Considering the parasitic capacitance in tenns of an array substrate, is 
formed mainly in a channel portion of TFT and an overlap portion of a scanning line 
electrode and a source electrode (a pixel electrode). In addition, Cds is formed mainly 

10 in the contact portion of a pixel electrode and a signal line. As described above, if the 
high definition of a display advances and the size of a pixel becomes smaller, separating 
each electrode far greatly lowers the aperture ratio of a display. It is desired to bring 
each electrode close as much as possible. Thus, Cds and C^ increase more when the 
distance between electrodes gets short. These parasitic capacitances become large 

15 factors in deterioration of image quality. 
[0009] 

So for, the conventional problems due to the parasitic capacitance of an array 
substrate have been described. But m the case where a liquid crystal display is used as 
a light transmission device^ a countermeasure against an adverse effect by light has to 

20 be taken. When a voltage is not applied to a liquid crystal material and the display is 
white or transparent, which is referred to as a normally white mode, light leals between 
a pixel electrode and a signal line electrode, and then the contrast is reduced. In order 
to prevent this phenomenon, a black matrix is conventionally formed using a light 
shielding conductive film over an opposite substrate. However, since a black matrix is 

25 formed over an opposite substrate, it needs to be formed slightly bigger in consideration 
of the misalignment. Therefore, the aperture ratio is sacrificed, 
[0010] 

When light which has once passed through a liquid crystal reflects on a glass 
substrate or a black matrix of the opposite electrode side or on a subsequent lens system 
30 and enters a back channel of a thin fihn transistor, . then a leakage current of the thin 
film transistor is generated in the OFF state, which leads to the deterioration of image 
quality such as contrast reduction. 
[0011] 

As another problem, there is a problem referred to as edge reverse of a liquid 
35 crystal. A liquid crystal display basically controls light transmission and interception 
with an application of an electric field between a pixel electrode and an opposite 
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electrode and, accordingly, the orientation of a liquid crystal material in the direction of 
the electric field. However, the existence of a signal line right next to the pixel 
electrode applies an electric jBeld between the signal line and the pixel electrode in a 
so-called lateral direction and disturbs the orientation state of the liquid crystal. This is 
5 the edge reverse, which leads to image quality deterioration such as the contrast 
reduction. As high definition of a liquid crystal advances, the space between a signal 
line and a pixel electrode becomes narrower. The problem becomes laore serious- 
[0012] 

When each electric potential of a signal line and a pixel electrode is different, 
10 the orientation of a liquid crystal which is close to an interstice between a signal line 
and a pixel electrode is affected by the electric field of both the signal line and the pixel 
electrode. The liquid crystal is, so to speak, in a transitional state of liquid crystal 
orientation. Conventionally, light passing through the liquid crystal in the transitional 
state is not controlled with an electric potential of a pixel electrode, which leads to 
15 image quality deterioration such as the contrast depression. Therefore, a measure to 
cover the liquid crystal with a black matrix attached to an opposite substrate is taken. 
This is one of causes of lowering an aperture ratio. 
[0013] 

[Problems to be Solved by the Invention] 

20 In order to keep the pinch off voltage low, as can be seen from Expression (1), 

storage capacitance (Cs) should be large conventionally. Forming an electrode with 
the aim of the large storage capacitance, however, lowers an aperture ratio. In addition, 
a parasitic capacitance such as Cds or Cgs is a factor of image quality deterioration. 
Particularly when Cds becomes larger, a crosstalk between a signal line and a pixel 

26 electrode occurs conspicuously* When the distance between electrodes is increased in 
order to lower these parasitic capacitances, the decrease of the aperture ratio is 
generated. As high definition advances, the image quality deterioration due to the 
edge reverse cannot be ignored* 
[0014] 

30 The present invention is made in consideration of the above circumstances, and 

it is an object of the invention to provide a liqxiid crystal display device which can 
reduce the parasitic capacitance between a pixel electrode and an electrode of a signal 
line and a scanning line adjacent thereto, or the like and enhance display image quality 
with abatement of crosstalk, augmentation of Cs, an inhibition of edge reverse, or the 

35 like, 
[0015] 
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[Means to Solve the Problem] 

The main point of the present invention is to reduce a parasitic capacitance as 
to the pixel electrode by newly forming a shield electrode between a layer in which a 
pixel electrode is formed and a layer in which a signal line is formed. 
5 [0016] 

The present invention is a liquid crystal display device, comprising a plurality 
of signal lines arranged in a row direction or a column direction^ a plurality of scanning 
lines arranged perpendicular to the signal lines, the pixel electrode formed in a region 
sunounded by the signal lines and the scanning lines, and a thin film transistor 
10 coimected between the pixel electrode and the signal line, wherein a shield electrode is 
formed between a layer in which the signal line exists and a layer in which the pixel 
electrode exists via insulating layers, respectively. 
[00171 
[Operation] 

15 The capacitance between a pixel electrode and an electrode of a signal line, a 

scanning line, or the like depends greatly on the shape of the two electrodes, an ambient 
dielectric constant thereof, and an electrode shape. When there exists a constant 
potential shield electrode between two electrodes (for example, a pixel electrode and a 
signal line electrode), the number of lines of electric force running from the pixel 

20 electrode to the signal line electrode decreases by an electrostatic shield effect of the 
shield electrode* This decrease of the electric line of force means the reduction of the 
capacitance between the two electrodes. Therefore, according to the invention, by 
forming the shield electrode between the pixel electrode and the signal line, the 
reduction of the capacitance between the pixel electrode and the adjacent signal line 

25 thereto can be realized. Accordingly, compared to conventional technology, the 
formation of a higher-image^quality and higher-definition liquid crystal display which 
can reduce the parasitic capacitance with respect to the pixel electrode is achieved. 
[0018] 

In the present invention, by forming the shield electrode in a layer between the 
30 signal Ime and the pixel electrode and keeping an electric potential constant while 
keeping insulation using insulating films, a change of the electric potential of the 
signal line electrode does not affect the pixel electrode, and a crosstalk can be abated. 
Further, this shield electrode can control a maximum of a lateral electric field applied to 
a liquid crystal, lower the effect of the edge reverse mentioned above, and enhance 
35 display characteristics such as contrast. Moreover, because there is a capacitance 
between the shield electrode and the pixel electrode, the capacitance can be used as the 
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aforementioned storage capacitance (Cs), which prevents an aperture ratio from 

lowering and prevents the number of manufacturing steps from increasing. 

[0019] 

Forming a shield electrode of Ta and anodizing a surface thereof make an 
5 electrode covered with an insulating film having a higih dielectric constant. Then, the 
storage capacitance (Cs) can be inaeased, and the pinch off voltage and the crosstalk 
between the signal line and the pixel can be lowered more. 
[0020] 

Owing to forming a shield electrode with a light shielding conductive film, the 
10 shield electrode also serves as a black matrix and a channel light shielding film which 
protects a back channel of a thin film transistor from light. On the contrary, when a 
shield electrode is formed of a transparent conductive film, the storage capacitance (Cs) 
which has a large capacitance can be formed without lowering the aperture ratio, and 
the pinch off voltage (AVp) can be suppressed. 
15 [0021] 

In addition^ by adjusting the electric potential of the shield electrode 
appropriately, an orientation state of a liquid crystal dose to the interstice between the 
signal line and the pixel electrode can be controlled, the area to be covered with the 
black matrix (the shield electrode itself ) is reducedi and the aperture ratio can be raised. 
20 [0022] 

[Embodiment] 

Heremafter, a detail of the present invention is described with reference to 
illustrated embodiments. 
[0023] 

25 FIG 1 shows a pixel structure of a liquid crystal display of a &st embodiment 

of the invention. FIG 1(a) is a plane view, and FIG 1 (b) is a cross-sectional view 
along line A to A\ Reference numeral 11 denotes a thin film transistor (TFT) as a 
switching element; 12, a scanning line (a gate line); 13, a signal line; 14, a pixel 
electrode; 15, a shield electrode; 20, a glass substrate; and 21, 22, and 23, insulating 

30 films. 
[0024] 

Though the basic structure is similar to a conventional device, this embodiment 
is characterized by providing a shield electrode 15 newly. Specifically, the shield 
electrode 15 is formed between a layer in which the signal line 13 is formed and a layer 
35 in which the pixel electrode 14 is formed. The shield electrode 15 is arranged to cover 
the signal line 13 and overlap the pixel electrode 14, Further, the insulating films 22 
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and 23 aie each foimed between the shield electrode 15 and the signal line 13, and the 
pixel electrode 14, Next, a method for manufacturing the above device is described. 
[0025] 

First, a Mo-Ta alloy having a thidcness of 250 mn is deposited over the glass 
5 substrate 20. And the scanning line 12 is formed by patterning the alloy. Then, as the 
gate insulating film 21, SiOx and SiNx are deposited with a thickness of 300 nm and 50 
nm, respectively. Subsequently, a-Si of an active layer is deposited with a thickness of 
50 nm, and SiNx as a channel protective film is deposited with a thickness of 200 nm. 
[0026] 

10 Next, SiNx, the channel protective film, is etched into an island shape, and 

n^a-Si layer is deposited as an ohmic contact layer with a thickness of 50 nm. After 
that, nVSi and a-Si are etched into an island shape, and the gate insulating film 21 in 
an extraction portion of the scanning line 12 is removed. 
[0027] 

15 Then, Or is dqjosited with a thickness of 50 nm, and Al is deposited with a 

thidkness of 300 nm. Then, the signal line 13 (a drain electrode) and a source 
electrode are formed by patterning Cr and Al. The n*a-Si layer between source and 
drain electrodes of the TFT 11 is selectively etched and removed from the channel 
protective film, usmg the signal line 13 as a mask. The SiNx film 22 is deposited over 

20 the entire surface with a thickness of 350 mn. As for the shield electrode 15, Cr, a 
li^t shielding conductive film, is deposited with a thickness of 100 nm. Note that the 
shield electrode 15 is not necessarily limited to the light shielding conductive fihn, 
rro of a transparent conductive film having a thickness of 100 rmi may be deposited. 
Further, Ta as the light shielding conductive fihn having a thickness of 600 nm may be 

25 deposited, and a surface thereof may be anodized by a thickness of 300 mn. 
[0028] 

Subsequently, the SiNx fihn 23 is deposited with a thickness of 200 nm over 
the entire surface. SiNx over an edge pad portion of the scanning line 12, ovct the 
source electrode, and over an edge pad of the shield electrode 15, is removed by etching. 

30 However, the SiNx film is not deposited in the case of forming the shield electrode 15 
with Ta and an anodized film thereof. After that, ITO as the pixel electrode 14 is 
deposited with a thickness of 100 nm, and the pattern is formed by etching. Thus, a 
TFT array is formed. And a liquid crystal display is formed by interposfing a liquid 
crystal between the TFT array substrate and an opposite electrode substrate thereof and 

85 performhig sealing. 
[0029] 

9/14 



H5-127195 



In the case of such a structure, an electric line of force running firoxn the pixel 
electrode 14 to the signal line 13 decreases due to an electrostatic shield effect of the 
shield electrode 15. Therefore, the capacitance between the pixel electrode and the 
signal line is reduced, and the image quality deterioration due to parasitic capacitance 
5 can be prevented. In other words, the display image quality can be improved. 
According to an experiment by the present inventors, the reduction of the parasitic 
capacitance between the pixel electrode and the signal line by forming the shield 
electrode 15 was confirmed by detecting a pinch off voltage and a pixel potential 
change due to a frame inversion and and by comparing with a conventional device. 
10 [0030] 

In this embodiment, by keeping the constant electric potential of the shield 
electrode 15, a change of the electric potential of the signal line 13 does not affect the 
pfacel electrode 14, and a crosstalk can be abated. Further, the shield electrode IS can 
control a maximum of an electric field applied to a liquid crystal in a lateral direction, 
15 lower the effect of the edge reverse mentioned above, and enhance display 
characteristics such as contrast. Moreover, because the shield electrode 15 has a 
capacitance between the shield electrode 15 and the pixel electrode 14, the capacitance 
can be used as storage capacitance (Cs). 
[0031] 

20 Because the shield electrode 15 is formed with the use of the light shielding 

conductive film, it can be used as a black matrix and also as a chaxuiel light shielding 
fihn protecting a back channel of the TFT 11 from light. In addition, adjusting 
property the electric potential of the shield electrode 15 controls an orientation state of 
the liquid crystal close to an interstice between the signal line 13 and the pixel electrode 

25 14, and reduces an area to be covered with the black matrix (the shield electrode itself), 
which can raise an aperture ratio. 
[0032] 

Forming the shield electrode with Ta and anodi7ing the surface make an 
electrode covered with a high dielectric constant insulating film on the surface, which 
30 can increase the storage capadtance (Cs), and reduce the pinch off voltage and a 
crosstalk between the signal line and the pixel 
[0033] 

FIG 2 shows a key constitution of a second embodiment of the present 
invention- FIG 2(a) is a plane view, and FIG 2(b) is a cross-sectional view of a line 
35 B-B* from FIG 2(a). Note that the same reference numeral is given to the same 
portion as FIG 1, and the detailed explanation thereof is omitted. 
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[0034] 

This embodiment is diSexent from the above-described first embodiment in 
that the pixel electrode 14 is formed in a self-aligned manner by using a shield electrode 
25 which is the light shielding conductive fihn as a mask and irradiating a backside of 
5 the anay substrate with light, 
[0035] 

In this embodiment, when a capacitance between the shield electrode 25 and 
the pixel electrode 14 is used as a storage capacitance, a gap between the storage 
capacitance and a design value due to pattern misalignment can be eliminated. In this 
10 case, since the pixel electrode 14 does not overlap the shield electrode 25, there is no 
possibility of an interlayer short caused by a piirfiole in an insulating film* 
[0036] 

Here, considering the trend in a future projection liquid crystal television, 
viewfinder, or the like toward higher definition, a pixel size is preferred to be as small 

15 as possible. The smallest pixel si^e is about 100 ^m x 100 fun at present. Though 
further miniaturization is desired in the future, there are technically difficult problems. 
For example, when a pixel size of 40 jun x 40 |m was used and a storage capacitance 
electrode having a proper size was conventionally provided in the same layer as a gate 
line, the aperture ratio was almost 0 %. Even though the insulating film of the storage 

20 capacitance had a high dielectric constant in order to increase a capacitance in a small 
area, the aperture ratio was only 20 % at most. 
[0037] 

On the other hand, the aperture ratio of 52 % could be achieved even in the 
pixel size of 40 (im x 40 |im by adopting the structures as in the first and second 
25 embodiments. 
[0038] 

FIG. 3 shows a key constitution for a third embodiment of the present invention. 
FIG 3(a) is a plane view, and FIG 3(b) is a cross-sectional view of a line C-C from FIG 
3(a). Note that the same reference numeral is given to the same portion as FIG 1, and 
30 the detail explanation thereof is omitted. 
[0039] 

In this embodiment, a shield electrode 35 is a transparent conductive film, and 
is almost entirely formed under the pixel electrode 14. Since the shield electrode 35 is 
transparent, the shield electrode 35 is not formed over a TFT portion. Instead, a light 
36 shielding film may be separately formed over the TFT portion, or the light shielding 
film may be formed on an opposite substrate side for shielding light. Consequently, 
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the storage capacitance (Cs) could be sufficiently large, and a changing amount of the 
pinch off voltage (AVp) could be reduced to 0.1 V or less. When the pixel shape as 
shown in FIG 3 was adopted and a normally black mode was used, the aperture ratio 
could reach 57 % even with the pixel size of 40 ^un x 40 }Am. 
5 [0040] 

In addition, when the shield electrode 35 is formed with the transparent 
conductive fihn, the pixel electrode 14 is formed in, so-called, the self alignment 
method by using the scanning line 12 and the signal line 13 as the mask and irradiating 
a backside of the array substrate with light. By this method, mask misalignment need 
10 not be considered. Therefore, the scanning line 12 and the signal linel3 can be used as 
a black matrix to prevent light leakage. Accordingly, the aperture ratio reached 70 % 
in the case of the pixel size of 40 |xm x 40 [Am. Further, a normally white mode could 
be used, which enhanced contrast. 
[0041] 

15 FIG 4 shows a key constitution of a fourth embodiment of the present 

invention. FIG 4(a) is a plane view, and FIG 4(b) is a aoss-sectional view of a line 
D-D* from FIG 4(a). Note that the same reference numeral is given to the same 
portion as FIG 1, and the detail explanation thereof is omitted. 
[0042] 

20 Although this embodiment is basically similar to the first embodiment, the 

shield electrode 15 is removed only from an upper portion of the back channel of the 
TFT, Note that reference numeral 16 in FIG 4 denotes an active layer of a-Si or the 
like; 17, a channel protective film of SiNx or the like; 18, an opposite electrode; and 30, 
an opposite substrate. 

25 [0043] 

When the electric potential of the shield electrode 15, for example, is the same 
potential as that of the opposite electrode, accordingly the aperture ratio can be 
maximized. However, in this case, because there exists an electrode having a positive 
electric potential on a back channel side of the TFT, leakage current of the TFT is 
30 concerned. Thus, the shield electrode 15 is removed only horn an upper portion of the 
back channel as in this embodiment* When the back channel of the TFT needs to be 
shielded from light, a black matrix may be provided on an opposite substrate side. 
[0044] 

Note that the present invention is not limited to each of the embodiments 
36 described above. The pattern, the layer Structure, the material, and the like of the TFT 
array are not limited to those used in the embodiments. Those can be properly 
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changed according to specifications. In addition^, the shield electrode may be fonned 
in the gate insiUating film, and the material may be Q. The invention can be modified 
variously and implemented unless deviating from the substance of the present invention. 
[0045] 

5 [Effect of the Invention] 

According to the invention as described above in detail, by ananging a shield 
electrode between a layer in which a signal line is formed and a layer in which a pixel 
electrode is formed and forming the shield electrode with a lightproof conductive film, 
following effects can be expected, 
10 (1) CrosstaJlc between the signal line and a pixel can be abated. 

(2) Since the shield electrode can also be used as a black matrix, reduction in contrast 
due to light leakage can be prevented. 

(3) The shield electrode functions as a channel lightproof fihn for intercepting the light 
which reflects off an opposite electrode and then enters a channel of a thin film 

15 transistor. 
[0046] 

(4) Edge reverse can be inhibited, and contrast can be increased. 
(5) Storage capacitance can be formed without sacrificing an aperture ratio and 
increasing the number of manufacturing steps* 
20 [0047] 

(6) Optimizing an electric potential of the shield electrode reduces the area to 
be covered with the black matrix (the shield electrode itself serves as that), which can 
raise the aperture ratio. 
[0O48] 

25 When the shield electrode is formed with a transparent conductive film, no 

effects of the above mentioned (2) and (3) is obtained- However* the storage 
capacitance can be inaeased as the above effect (5), the aforementioned pinch off 
voltage can be further reduced, 
[Brief Description of Drawing] 

30 [FIG 1] A figure showing a pixel structure of a liquid crystal display according to a 
first embodiment. 

[FIG 2] A figure showing a pixel structure of a liquid crystal display according to a 
second embodiment. 

[FIG 3] A figure showing a pixel structure of a liquid crystal display according to a 
35 third embodiment. 

[FIG 4] A figure showing a pixel structure of a liquid crystal display according to a 
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fourth embodiment. 

[FIG 5] A figure showing a pixel structure of a conventional liquid crystal display. 
[Explanation of Reference] 

11... Thin fihn transistor (TFT); 12... Scanning line (gate line); 13... Signal line; 
5 14. . .Pixel electrode; 15, 25, and 35 . . .Shield electrode; 20. . . Glass substrate; 21, 22, and 
22... Insulating layer. 
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